using the keyword pistachio in combination with cholesterol, cardiovascular, health, consumption, diabetes, serum lipid levels, glucose, and metabolic syndrome. Results: Of the total of 194 articles searched, 19 articles were included in the study. The consumption of pistachio, due to its minerals, vitamins, proteins, and antioxidants, improved health and had a positive impact on health outcomes, such as fat, blood sugar, and weight control. It also helped in the promotion of a healthy heart and recovery of high blood pressure, diabetes, coronary heart disease (CHD), metabolic syndrome, and pre-diabetes. Conclusions: Pistachio, due to its nutrients, has positive impact on human body health, including the cardiovascular system, blood lipids, and blood pressure. Moreover, because of its unsaturated fats, it also affects the lipoproteins and reduces cardiovascular disease (CVD) and diabetes, and helps in the management of weight and metabolic syndrome. It can also help in the recovery of patients with prediabetes through changes in their harmful metabolism. Pistachios are recommended as part of a healthy diet for the human health and prevention of chronic non-infectious diseases.
Introduction
Today, a combination of population growth, population aging, increase in cardiovascular diseases (CVDs), chronic diseases and disabling conditions, reduced quality of life (QOL), mortality, and increased financial burden has become a social concern (1) . Primary prevention of these phenomena with a healthy diet containing nuts, such as walnuts (1) , almonds (2) , and pistachios (3) , is possible. Research has shown that almonds have high unsaturated fats and affect the blood lipids (decrease triglycerides, total cholesterol, and LDL), and guarantees the health of women and men (4) . On the other hand, consumption of 43 grams of walnuts for 8 weeks significantly reduced non-HDL-cholesterol and apolipoprotein-B which has resulted in the reduction of the rate of heart disease (5). Among nuts * (almonds, hazelnut, peanuts, pecans, and walnuts), pistachios contain lower fat, and energy content, the highest levels of vitamin K, vitamin B6, B1, protein, and fiber, and high levels of antioxidants, including anthocyanins, flavonoids, proanthocyanidins flavonols, is flavones, flavanones, and stilbenes (3) . Research has shown that pistachios contain 50%-70% fat the majority of which is unsaturated fatty acids that prevent cholesterol accumulation and atherosclerosis (6) and reduce the incidence of heart disease including coronary artery disease (CAD) (7) . Darhar, in an article, stated that pistachio is a nutritious nut with a heart-healthy fatty acid profile (8) . Therefore, it is considered very important in the diet because it plays an important role in the maintenance of cells and blood pressure control (9) . Minerals (Cu, Mg, Mn, K, and Ca) and vitamins (A, B, and C) in pistachio are suitable for the health of many parts of the body such as the heart, blood vessels, immune system, and eyes (10) . In addition, Kendall et al. noted that consumption of pistachios alone had little effect on postprandial blood sugar, but when consumed with carbohydrates it caused a reduction in relative glycemic response (RGR) (11) . In other words, nuts due to their desirable fat and protein can lower postprandial blood sugar, and thus, reduce the risk of heart disease and diabetes (11) . In another study, the role of pistachios in glucose level was compared to that of the Mediterranean diet (vegetables, fish and red meat, fat, and eggs) (12) . It was found to improve the blood glucose level and endothelial dysfunction and oxidative stress (12) . In the human body, oxygen reactions naturally occur in different ways, such as superoxide, hydrogen peroxide, and hydroxyl radicals, and in increased amounts, they damage the tissues (oxidative stress). Therefore, antioxidants found in foods, including pistachios, minimize them, and thus, prevent arteriosclerosis and cancers (13) . Today, the most common dimension of health is physical health which results from the normal function of organs such as normal pulse, blood pressure, suitable weight gain in the growth ages, stable weight later in life, sufficient appetite, and regular bowel movements (14) . In addition, a healthy diet including nuts is one of the key factors of success in life and improper nutrition endangers the body and mind, affects health, and causes mortality and attrition diseases such as hypertension, diabetes, and atherosclerosis (15) . Although the pistachio is widely planted in Iran, few studies have been conducted on the effect of its nutrients on health within the country. Therefore, this study aimed to review the effects of pistachios on human health (including cardiovascular system, blood sugar and fat, blood pressure, body weight, CVD, diabetes, and metabolic syndrome).
Materials and Methods
This was an analytical review study. Articles which were conducted on the effect of pistachio consumption on animals were excluded from the study. Literature review was performed independently by two researchers and all searched articles were evaluated after the resolution of disputes with respect to the relevancy of the subject.
Results
Of the total of 194 articles searched, considering the purposes of the study, subject relevancy, and lack of repetition of articles, 19 articles were included in the study. The findings are divided into two categories and presented in this article. The effects of pistachios on the cardiovascular system, CVDs, and fats: Pistachio consumption has beneficial effects on health outcomes, such as high blood pressure, diabetes, coronary heart disease (CHD), and mortality (3). Due to its variety of antioxidants, the pistachio prevents CVD. These compounds, as protection against free radicals, are effective in CVD (3 (19) . Their subjects had the Mediterranean diet for 4 weeks, and then, added pistachios to the diet (by replacing 32% of the energy obtained by polyunsaturated fatty acids in the Mediterranean diet). They stated that pistachios, compared with the Mediterranean diet, improved blood glucose levels, endothelial function, some inflammatory markers, and oxidative status (19) . A diet including pistachios helps the health of the heart through reducing serum LDL by reducing cholesterol (20) . Including pistachios in a healthy diet (depending on dose) and consumption of tree nuts (including pistachios, almonds, hazelnuts, and walnuts) affect cardiovascular risk factors (21, 22) . Other sources stated that ideally the consumption of pistachio is effective on heart metabolism in patients with increased risk of CAD (17, 21, 23 , has a stronger effect on reducing systolic blood pressure (P = 0.002) and diastolic blood pressure (P = 0.040) (31). Darhar conducted a study on the potential health benefits of pistachio (8) . Darhar stated that pistachio, due to its high potassium content (285 mg per ounce), 8% of daily value, provides the major ions required within a cell which is necessary for normal cell function and blood pressure (8) . Clinical and observational studies have suggested that increased potassium uptake can control blood pressure in healthy individuals and those with high blood pressure ( Table 1) (8) .
Discussion
The present study assessed researches on the effects of pistachio on health (cardiovascular system, blood pressure, blood sugar, blood (3) . The role of health in disease prevention was observed in the early 1950s in the Seven Countries Study (32). In this study, the mortality rate was inversely related to the proportion of unsaturated fatty acids to saturated fatty acids in the diet (32). Sivori et al. stated that the presence of healthy nutrients, including minerals, vitamins, unsaturated fats, and proteins, in seeds including pistachio and lack of cholesterol leads to heart health (33). Pistachio, by improving fat (LDL, HDL) and triglycerides content, blood glucose, arterial stiffness, endothelial function, and blood pressure, improves health (8, 12, 16, 30) . In other words, pistachios can help the promotion of health in individuals by improving blood vessel health, blood sugar control, appetite management, and weight control (8) . Scientifically, atherosclerosis is the hardening of the arteries and narrowing of the vessels, and loss of tonicity and elasticity. It is the reduction of the vessels due to deposition of fat and cholesterol in the artery walls (34). According to the results of the mentioned researches, by improving the amount of fat and cholesterol, pistachio improves atherosclerosis. On the other hand, endothelial recovery has been attributed to the reduction of cholesterol, and presence of larginine (the protein in pistachio is a plant protein and has the amino acid of arginine), vitamins, and fiber in pistachio (19) . In general, fatty acids in tissues and body fluids are associated with edible fat; therefore, the inclusion of these fatty acids in the diet is very important (35). It seems that pistachio by containing vitamins, minerals, unsaturated fatty acids, fiber, and antioxidants can lead to cardiovascular health, and blood pressure, sugar, and lipids control. According to research findings, pistachio consumption is effective on individuals with pre-diabetes (25, 26). Pistachio changes lipoprotein subclasses in individuals with prediabetes, and thus, improves their health. It also reduces postprandial glucose and insulin and promotes a healthy metabolism in individuals with pre-diabetes (25, 26). Alanzu et al. stated that the regular consumption of pistachios, as a nutritional strategy, is useful for pre-diabetes. It lowers blood sugar and insulin, and reverses the harmful consequences of pre-diabetic metabolism (36). Research has shown that individuals with pre-diabetes are 20 times more likely, than healthy individuals, to be diagnosed with diabetes (37). Therefore, nutrients in pistachios can help individuals with pre-diabetes in reducing blood sugar and insulin. Moreover, research showed that consumption of pistachios had a positive effect on patients with diabetes (3, 11, 27) . Diabetes is a disease characterized mainly by hyperglycemia, and carbohydrate, fat, and protein dysfunction. This disease is caused by defects in insulin secretion or insulin action, or both. Its treatment consists of diet control, medication, exercise, and insulin secretion stimulation (38). Studies have shown that a healthy diet combined with pistachios, due to its compounds, has positive effects on glycemic control, blood pressure, and obesity in patients with diabetes (27). The substitution of carbohydrates with unsaturated fatty acids is a recognized therapeutic strategy in the treatment of diabetes (39) . Therefore, a diet that contains a certain amount of pistachio can improve diabetes. Pistachio intake may improve risk factors associated with metabolic syndrome (28, 29). Metabolic syndrome is associated with obesity, dyslipidemia (high triglycerides, or low HDL), hypertension, and abdominal obesity, and it increases the risk of type II diabetes and CVD.
Lifestyle, diet, lack of physical activities, and genetics are the factors involved in this syndrome (40) . It seems that a diet containing pistachio promotes the metabolic profile and decreases the harmful outcomes of metabolic syndrome. Pistachio consumption does not lead to weight gain and it is considered as a controller of obesity (29, 30). Obesity, as a chronic disease, causes diseases such as hypertension, diabetes mellitus, hyperlipidemia, CAD, and so forth (41) . Since one of the chief global health issues is increased obesity, it requires attention (42) . Thus, a healthy diet containing nuts, due to its protein and fiber, increases the feeling of fullness and prevents weight gain. They also contain high amounts of vitamins, minerals, antioxidants, and phytosterols that can delay or prevent CVD and type II diabetes (43) . In addition, pistachios, in comparison with a mixture of nuts, including pistachios, walnuts, almonds, cashews, hazelnuts, macadamia nuts, peanuts, pecans, and soy nuts, have the strongest effect on systolic and diastolic blood pressure in individuals who do not have type II diabetes (8, 31) . In other words, pistachios, due to their high potassium content, are beneficial in controlling high blood pressure in healthy individuals and individuals with high blood pressure (8) . High blood pressure is the major cause of CVD in the world and there is a direct relationship between the two (44) . Nutritious substances have an important role in the development of hypertension. In other words, a healthy diet has beneficial effects on reducing CVD (44) . In general, following the consumption of pistachios in specific ounces, the risk of CHD and CVDs, in general, decreases (17, (21) (22) (23) (24) . In the world and also in Iran, the most common cause of death is CVD, and mainly atherosclerosis of the coronary arteries. The American Heart Association (AHA) has predicted that the prevalence of these diseases will increase by 2020 and they will be recognized as the number one cause of mortality (45, 46). Thus, awareness of the prevention of these diseases alleviates the many problems of the society. Pistachio and its compounds reduce the prevalence of these diseases; therefore, it is necessary that researchers perform extensive research on pistachio and, by obtaining the desired results, transfer the necessary knowledge to the community. Pistachio can be suggested as part of a healthy diet for the prevention of chronic noncommunicable diseases. With multiple studies and larger sample size, the effects of pistachios on individuals with pre-diabetes could be examined further. In case of obtaining positive results, the diet of individuals with pre-diabetes should be largely amended, the risk of diabetes prevented, and their health improved. Moreover, future researches should examine the amount of pistachio serving (ounce).
Conclusion
Pistachio with its proteins, minerals (potassium, calcium, magnesium, manganese, and etc.), vitamins, and antioxidants has a positive impact on the human body health, including cardiovascular system, blood lipids, and blood pressure. Furthermore, unsaturated fats, through effecting blood lipoproteins, reduce CVD and diabetes, and control weight and metabolic syndrome. They can also help patients with prediabetes through changing the harmful metabolism of pre-diabetes. 
